Hyperpigmentation in human solar lentigo is promoted by heparanase-induced loss of heparan sulfate chains at the dermal-epidermal junction.
Skin pigmentation induced by ultraviolet B radiation is caused in part by inflammation mediated by cytokines secreted from keratinocytes and fibroblasts in the irradiated area. Heparanase is also activated in the irradiated skin, and this leads to loss of heparan sulfate at the dermal-epidermal junction (DEJ), resulting in uncontrolled diffusion of heparan sulfate-binding cytokines through the DEJ. However, it is not clear whether heparanase-induced loss of heparan sulfate at the DEJ is involved in the pigmentation process in sun-exposed skin. We examined the role of heparan sulfate in the pigmentation process of human pigmented skin and in pigmented skin-equivalent model. Heparan sulfate and blood vessels in human pigmented skin, solar lentigo, and non-pigmented skin were evaluated by means of immunohistochemistry. Pigmented skin equivalent models were cultured with or without heparanase inhibitor and the pigmentation levels were compared. In solar lentigo, heparan sulfate was hardly observed, presumably due to the increase of heparanase at the DEJ, in spite of the deposition of core protein of perlecan (also known as heparan sulfate proteoglycan). The number of blood vessels was significantly increased in solar lentigo. In the pigmented skin equivalent model, heparanase inhibitor increased the staining intensity of heparan sulfate at the DEJ and markedly reduced melanogenesis in the epidermis. Our results indicate that heparanase-induced loss of heparan sulfate at the DEJ is involved in the pigmentation process of human skin. Consequently, heparanase inhibitors can be expected to exert a protective effect against ultraviolet exposure-induced skin pigmentation.